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Introduction {#sec005}
============

Three large randomized trials have shown that male circumcision reduces the risk of human immunodeficiency virus-1 (HIV-1) acquisition in heterosexual men by at least 60% \[[@pone.0234256.ref001]--[@pone.0234256.ref003]\] and also other viral sexually transmitted infections such as herpes simplex virus type two (HSV-2) and human papillomavirus (HPV)\[[@pone.0234256.ref004]--[@pone.0234256.ref009]\]. However, the biological mechanism by which this protection is conferred remains incompletely understood \[[@pone.0234256.ref010]\].

We previously reported that on the penis both the density of specific anaerobic bacterial genera and local levels of pro-inflammatory cytokines are associated with increased risk of HIV-1 seroconversion in uncircumcised men \[[@pone.0234256.ref011], [@pone.0234256.ref012]\]. Additionally, the abundance of anaerobic genera on the penis correlates positively with local concentrations of these cytokines \[[@pone.0234256.ref011]\]. One possible interpretation for these findings is that anaerobic bacteria increase HIV-1 risk by driving penile inflammation. Mucosal inflammation is a demonstrated risk factor for cervico-vaginal HIV-1 acquisition, and is associated with an increased number and relative susceptibility of HIV-1 target cells in the mucosa \[[@pone.0234256.ref013], [@pone.0234256.ref014]\], altered dendritic cell sampling \[[@pone.0234256.ref015]\], and decreased epithelial barrier function \[[@pone.0234256.ref016], [@pone.0234256.ref017]\].

An epidemiologic study showed that a larger foreskin surface area is also associated with an increased risk of HIV-1 seroconversion \[[@pone.0234256.ref018]\]. Since coverage of the glans on the non-erect penis is variable and dependent on foreskin size, a deeper foreskin fold from a larger foreskin could result in a less aerobic environment that might preferentially promote anaerobic bacterial growth and induce inflammation. However, it has not yet been explored if foreskin size is associated with penile microbiome composition and local inflammation.

Materials and methods {#sec006}
=====================

This research was conducted with the written consent of all participants. Ethical approval was obtained from the Research and Ethics Committee of the Uganda Virus Research Institute, the Ugandan National Council for Science and Technology, the Committee for Human Research at Johns Hopkins University and Western Institutional Review Board. The trial was registered at Clinical.Trials.Gov NCT00425984.

This is a retrospective, cross-sectional analysis of data collected during a randomized trial of circumcision for HIV prevention, conducted in Rakai, Uganda between 2003 and 2006 \[[@pone.0234256.ref002]\]. At the time this clinical trial was conducted there was no evidence that circumcision reduced HIV risk, and thus enrolment was performed at a community level without selection for individuals at high risk for HIV acquisition. All men were HIV-uninfected and free from symptomatic genital infections at trial enrollment, and were randomized to either receive circumcision immediately or after 24 months. Among men randomized to receive immediate circumcision, foreskin surface area was evaluated immediately upon removal, by measuring length and width at the midpoint with mild tension applied at all four corners \[[@pone.0234256.ref018]\]. A coronal sulcus swab was collected prior to circumcision, resuspended in Amplicor medium (Roche Diagnostics, Indianapolis, USA) and stored at -80°C.

Coronal sulcus swabs were analyzed for penile microbiome composition and secreted cytokine concentrations as previously described \[[@pone.0234256.ref011], [@pone.0234256.ref012]\]. In brief, cytokines were measured using a custom multiplex kit (Meso Scale Discovery; Rockville, USA) for: IL-1α (interleukin-1α), IL-8, MCP-1 (monocyte chemotactic protein-1), MIG (monokine induced by γ-interferon), MIP-3α, RANTES (Regulated on Activation, Normal T cell Expressed and Secreted), and GM-CSF (granulocyte macrophage colony-stimulating factor). For microbiome characterization, total DNA was extracted from swabs and penile bacterial load was quantified using broad-coverage quantitative PCR (qPCR) targeting the V3-V4 region, measured as 16S rRNA gene copies per swab. Penile microbiome composition was characterized by sequencing the V3V4 region of the bacterial 16S rRNA gene and taxonomic classification performed using a Naïve Bayesian Classifier (v.2.10) \[[@pone.0234256.ref019]\]. Absolute abundance of each penile bacterial genus was calculated as: penile bacterial load x proportional abundance of the given genus.

As previously reported, penile cytokine concentrations were generally low, with only IL-8 being quantifiable in \>50% of men \[[@pone.0234256.ref011]\]. Therefore, cytokine concentrations were dichotomized (detectable or undetectable) and their associations with foreskin surface area was assessed using Wilcoxon rank-sum tests. A sub-analysis was performed treating IL-8 as a continuous variable (when quantifiable) using Spearman's rank correlation (rho). Trends in surface area by the number of cytokines present was assessed using the Cuzick test for trend. Associations between foreskin surface area and the penile microbiome (total bacterial load and absolute abundance of specific genus) were assessed using Spearman's rank correlation. Analyses were conducted in Stata SE (Version 14.2, Revision 29, StataCorp, College Station, USA) and R (Version 3.3.1, R Development Core Team. R: A language and environment for statistical computing. *R Foundation for Statistical Computing*, Vienna, 2012).

Results {#sec007}
=======

Foreskin surface area, microbiome composition, and penile cytokine data were available from 82 men randomized to receive immediate circumcision and have been described previously \[[@pone.0234256.ref011], [@pone.0234256.ref012], [@pone.0234256.ref018], [@pone.0234256.ref020]\]. The median age was 25 years (range: 15--48 years), 46.3% of men were married (41.4% monogamous, 4.9% polygamous), median number of sexual partners in the previous year was 2 (range: 0--4 partners), and median foreskin surface area was 40.0cm^2^ (range: 12 -- 90cm^2^; IQR 30 -- 50cm^2^).

We found no significant association between foreskin surface area and total bacterial load on the coronal sulcus (rho = 0.05; [Fig 1A](#pone.0234256.g001){ref-type="fig"}). We also found no associations between foreskin surface area and abundance of any of the specific anaerobic genera previously found to be associated with HIV-1 risk \[[@pone.0234256.ref011]\], including *Prevotella* (rho = 0.04), *Dialister* (rho = 0.12), *Peptostreptococcus* (rho = 0.10), *Mobiluncus* (rho = 0.04), *Peptoniphilus* (rho = 0.06), *Porphyromonas* (rho = 0.05), *Finegoldia* (rho = 0.07), and *Murdochiella* (rho = 0.25). We also found no significant associations between foreskin surface area and the abundance of aerobic/facultative anaerobic bacterial taxa that are common on the penis post-circumcision, including *Helococcus* (rho = 0.00), *Corynebacterium* (rho = -0.01), *Staphylococcus* (rho = 0.00).

![Foreskin surface area is not associated with (A) total bacterial load nor (B) number of cytokines detected. Foreskin surface area was measured on tissues removed during circumcision for HIV-1 prevention (n = 82). Penile bacterial load was estimated as 16S qPCR copy number from a swab of the coronal sulcus. Cytokines were measured in the same swab by a multiplexed enzyme-linked immunosorbent assay.](pone.0234256.g001){#pone.0234256.g001}

No significant associations were observed between foreskin surface area and penile IL-8 concentration (rho = 0.05), nor the prevalence of IL-8, IL-1α, MIG, MIP-3α, RANTES, or GM-CSF. Additionally, no association was observed between foreskin surface area and the total number of cytokines detected in coronal sulcus secretions (p~trend~ = 0.65; [Fig 1B](#pone.0234256.g001){ref-type="fig"}).

As a direct measure of the distance between coronal sulcus bacteria and the air outside the sub-preputial space, we also assessed relationships with foreskin length (where surface area is the product of length and width). We found no significant associations between foreskin length and penile cytokines or bacteria.

Conclusions {#sec008}
===========

Coverage of the glans by the foreskin on the non-erect penis is variable, and men with larger foreskin surface areas are at an increased risk of acquiring HIV \[[@pone.0234256.ref018]\]. We hypothesized that a larger foreskin surface area may generate a deeper fold and promote the growth of anaerobic bacteria in the sub-preputial space. Our group and others have previously demonstrated that a high abundance of genital anaerobic bacteria (such as observed in Bacterial Vaginosis in women \[[@pone.0234256.ref021]\]), is associated with local inflammation, immune activation, and increased risk of subsequent HIV acquisition \[[@pone.0234256.ref011], [@pone.0234256.ref022]--[@pone.0234256.ref028]\]. Genital inflammation caused by anaerobic bacteria may increase HIV risk through the recruitment of additional HIV target cells to the mucosa (HIV infects immune cells expressing the HIV co-receptors CD4 and CCR5) and by reducing epithelial barrier function through increased expression of proteases and epithelial remodeling \[[@pone.0234256.ref012], [@pone.0234256.ref024]--[@pone.0234256.ref026], [@pone.0234256.ref029]\]. Therefore, we hypothesized that the mechanism by which a larger foreskin surface area increases HIV risk would be through the generation of a deeper sub-preputial fold, which would specifically enhance the growth of pro-inflammatory anaerobic bacteria. To test this hypothesis, we explored the associations of foreskin size with penile microbiome composition and local inflammation.

Contrary to our hypothesis, we observed no associations between foreskin surface area and either penile microbiome composition or local levels of inflammatory cytokines. This suggests that foreskin surface area does not increase HIV risk by changing the penile microbiome composition, and presumably increases increase risk by an independent mechanism. An alternative and plausible mechanism by which a larger foreskin may increase HIV-1 risk is purely stochiometric, such that a larger foreskin surface area provides a greater number of HIV target cells that may be exposed to HIV-containing vaginal or rectal secretions during condomless sex.

This was a retrospective analysis, and two limitations of this analysis stem from the lack of direct measurements of HIV target cell density and depth of foreskin fold at the time of the original study. In our analysis, we assumed that foreskin surface area would correlate with coverage of the glans and depth of foreskin fold, but interpersonal differences in the size of the glans penis may introduce variability in this correlation, limiting our ability to detect statistically significant associations between surface area and microbiome or cytokine outcomes. While HIV target cell density would ideally have been measured in foreskin tissues removed during circumcision, archived tissues were not available for this analysis. However, we have previously reported that IL-8 concentrations in the sub-preputial space are positively associated with tissue density of CD4+CCR5+ CD4 T cells and Th17 cells \[[@pone.0234256.ref012]\] (two cell types that are highly susceptible to HIV \[[@pone.0234256.ref030]\]).

Additional studies will be required to confirm the mechanism(s) underlying the previously described association of foreskin size with HIV-1 acquisition risk.

Supporting information {#sec009}
======================
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Reviewer \#1: In this manuscript, Kigozi et al. analyzed the association between the foreskin surface area and HIV-1 risk by measuring the correlation between foreskin size and anaerobes or pro-inflammatory cytokines. While I found this work of interests, the following concerns should be raised.

1\. Manuscript type. This study reports a very specific result of weak correlations between the foreskin surface area and anaerobes or pro-inflammatory cytokines. Considering the significance and the manuscript length, in this case, I would suggest the authors to format it as a "Brief report", "Communications" or "Letter to the editor" rather than a "Research article".

2\. Technical issues. The analysis on abundance of bacteria was based-on 16S rRNA profiling, mainly on Genus-level. I strongly recommend the authors to (a) go deeper on 97% or 99% OTU level for higher precision, and (b) also from the functional aspect using 16S-based function annotation method (e.g. PICRUSt).

3\. In the current results, since there is no individual genus was associated with the foreskin surface area that may influence the risk of HIV-1, is there any probability that the risk is correlated with the combination of multiple organisms? A machine-based approach / regression analysis of multiple-taxon / PCA may inspire new findings, or further confirm the current results.

4\. Line \#126, for specific anaerobic genera previously found to be associated with HIV-1 risk, each of them should be cited, or linked to the previous studies (e.g. listed in a table to summarize each of the genera and its citation(s)).

5\. The resolution of Figure 1 should be improved.

Reviewer \#2: Thank you for the opportunity to review this brief, but well-written manuscript. The study appears well-conducted and contributes novel information to the study of MMC and HIV risk. I have only minor comments:
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• It's possible that the genera previously associated with HIV risk are incorrect. Was a larger analysis conducted? I don't necessarily advocate a fishing expedition, but given the negative results, perhaps other genera might be important here.
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• I am not sure about the strength of the conclusions given the fact that this is a single, relatively small study. Changing "indicating" to "suggesting" on line 155 may adequately temper the language.
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We thank the reviewers for their efforts and excellent comments. Please see below responses to specific comments.

Reviewer \#1: In this manuscript, Kigozi et al. analyzed the association between the foreskin surface area and HIV-1 risk by measuring the correlation between foreskin size and anaerobes or pro-inflammatory cytokines. While I found this work of interest, the following concerns should be raised.

1\. Manuscript type. This study reports a very specific result of weak correlations between the foreskin surface area and anaerobes or pro-inflammatory cytokines. Considering the significance and the manuscript length, in this case, I would suggest the authors to format it as a "Brief report", "Communications" or "Letter to the editor" rather than a "Research article".

\- We apologize for any lack of clarity. The goal of our report is not to imply that there are weak correlations between foreskin surface and either microbiome or immune parameters -- rather, it is to demonstrate that there is no correlation. At scientific meetings, we are frequently questioned if there is a relationship between foreskin size and anaerobe burden, and this analysis is meant to address that question. We hope that the data presented are now clear and make a consistent story. Since the mandate of Plos One is to publish valid research regardless of whether the results are positive or negative, we hope that they will be amenable to publishing these negative results in full.

\- With regards to manuscript format, Plos One does not offer the manuscript formats suggested by the reviewer. Plos One has a relatively broad definition for Research Articles ("reports the results of original primary research, including quantitative and qualitative studies, methods and software studies, systematic reviews, and other work"), with no word count minimum or maximum.

2\. Technical issues. The analysis on abundance of bacteria was based on 16S rRNA profiling, mainly on Genus-level. I strongly recommend the authors to (a) go deeper on 97% or 99% OTU level for higher precision, and (b) also from the functional aspect using 16S-based function annotation method (e.g. PICRUSt).

\- Thank you for this suggestion. Data are shown to the 97% OTU level, as recommended.

3\. In the current results, since there is no individual genus was associated with the foreskin surface area that may influence the risk of HIV-1, is there any probability that the risk is correlated with the combination of multiple organisms? A machine-based approach / regression analysis of multiple-taxon / PCA may inspire new findings, or further confirm the current results.

\- In response to this excellent suggestion we conducted decision tree analyses to evaluate potential associations of combinations of bacterial taxa with surface area. For this analysis, we also expanded to use the full set of bacterial taxa found in the sub-preputial space, as opposed to limiting to those taxa previously associated with circumcision. Only one taxon (an OTU with 80% similarity to Gallicola) was identified as positively associated with surface area. Forcing an expansion of tree depth did not identify any informative or significant combinations of multiple organisms. The one taxon identified as being associated with surface area was only marginally informative (r=0.280), and although the association had a significant Spearman correlation, this taxon had a mean proportional abundance of less than 0.1% and is unlikely to be of biological relevance.

4\. Line \#126, for specific anaerobic genera previously found to be associated with HIV-1 risk, each of them should be cited, or linked to the previous studies (e.g. listed in a table to summarize each of the genera and its citation(s)).

\- The relevant citation had been added.

5\. The resolution of Figure 1 should be improved.

\- This figure has been uploaded as a high-resolution tiff, and we hope that the reviewer is now able to view it in a high res format.

Reviewer \#2: Thank you for the opportunity to review this brief, but well-written manuscript. The study appears well-conducted and contributes novel information to the study of MMC and HIV risk. I have only minor comments.

\- Thank you for the kind comments.

Methods:

• It seems unusual to have ethics information at the end of the methods. If this is a journal style requirement, fine, but otherwise it is more common to lead with ethics information.

\- These have now been placed at the start of the Methods, as suggested.

• Which R version was used? Any specific packages?

\- The R version used was R Development Core Team, Version 3.3.1. This information has now been added to the Methods section (lines 116-118).

Results:

• Graphical results of numeric IL-8 analysis are mentioned in the methods but not presented.

\- Thank you, the methods have been corrected (line 112).

• It's possible that the genera previously associated with HIV risk are incorrect. Was a larger analysis conducted? I don't necessarily advocate a fishing expedition, but given the negative results, perhaps other genera might be important here.

\- Our prior publication demonstrated eight genera associated with HIV risk in uncircumcised men, but the reviewer is correct that the analysis was limited to genera that had previously demonstrated to be reduced by circumcision. To determine if other taxa are associated with surface area, we performed additional analyses expanding to use the full set of bacterial taxa found in the sub-preputial space. Only one taxon (an OTU with 80% similarity to Gallicola) was identified as being marginally informative in predicting surface area (positive association, r=0.280). Although the association had a significant Spearman correlation, this taxon had a mean proportional abundance of less than 0.1% and is therefore unlikely to be of biological relevance.

Discussion:

• I am not sure about the strength of the conclusions given the fact that this is a single, relatively small study. Changing "indicating" to "suggesting" on line 155 may adequately temper the language.

\- We have tempered the wording, as suggested.

Supplement:

• Total bacterial load and quantitative IL8 data are not present in the spreadsheet

\- Our apologies for the oversight, those data have now been added.
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Thank you for submitting your manuscript to PLOS ONE. After careful consideration, we feel that it has merit but does not fully meet PLOS ONE's publication criteria as it currently stands. Therefore, we invite you to submit a revised version of the manuscript that addresses the points raised during the review process.
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To enhance the reproducibility of your results, we recommend that if applicable you deposit your laboratory protocols in protocols.io, where a protocol can be assigned its own identifier (DOI) such that it can be cited independently in the future. For instructions see: <http://journals.plos.org/plosone/s/submission-guidelines#loc-laboratory-protocols>
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Please note while forming your response, if your article is accepted, you may have the opportunity to make the peer review history publicly available. The record will include editor decision letters (with reviews) and your responses to reviewer comments. If eligible, we will contact you to opt in or out.

We look forward to receiving your revised manuscript.
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Noreen J. Hickok, Ph.D.
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Additional Editor Comments (if provided):

These findings are of significance because they (1) show no correlation between foreskin size and anaerobic bacterial load and (2) because they are on update on your previous findings that DID suggest a correlation. Could you please address your previous studies and succinctly point out the assumptions/analyses/small sample sizes that led you to draw your previous conclusions\...and how they differ from your current study. Also, please address the issue that these are all adults who are being circumcised to lower their chances of contracting AIDS yet they don\'t have AIDS and they presumably have been sexually active. Is it possible that these subjects are also skewed? Thus, please bring the paper into context on the level of subject selection and previous studies.

\[Note: HTML markup is below. Please do not edit.\]

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files to be viewed.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email us at <figures@plos.org>. Please note that Supporting Information files do not need this step.
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Dear Dr. Hickok

Our group has previously published two independent analyses using data collected during the randomized controlled trial of circumcision in Uganda: one showing an association between foreskin surface area and risk of HIV acquisition (Aids 2009), and a second analysis showing associations between penile anaerobes, pro-inflammatory cytokines, and HIV risk (MBio 2017). However, our group (and, to our knowledge, no other group) has previously assessed the relationship between foreskin surface area and penile anaerobes and/or pro-inflammatory cytokines. Therefore, the analyses presented in the current manuscript are not an update on any previous findings. I apologize for this lack of clarity, and have altered the wording in the introduction in lines 79-80 to try to address this issue.

Another concern raised was the possibility of selection bias for enrollment of men who had been exposed to HIV but remained uninfected. At the time of enrollment in the trial there was no evidence that circumcision reduced HIV risk, and thus enrollment was performed at a community level without selection based on sexual activity or prior HIV exposure. Additionally, the present analyses were performed on samples collected at trial initiation, and thus no additional selection bias was introduced by a requirement of remaining HIV negative throughout the trial period. This has now been clarified on lines 93-95.

I hope that we have adequately addressed your two remaining concerns, and have uploaded a new version of the manuscript with these changes tracked. Thank you for considering our manuscript for publication in Plos One.

Sincerely,

Jessica Prodger
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Dear Dr. Prodger,

Thank you for submitting your manuscript to PLOS ONE. After careful consideration, we feel that it has merit but does not fully meet PLOS ONE's publication criteria as it currently stands. Therefore, we invite you to submit a revised version of the manuscript that addresses the points raised during the review process.

I am afraid that I am asking you to look at your discussion again and to expand this section as detailed below.

We would appreciate receiving your revised manuscript by Jun 13 2020 11:59PM. When you are ready to submit your revision, log on to <https://www.editorialmanager.com/pone/> and select the \'Submissions Needing Revision\' folder to locate your manuscript file.

If you would like to make changes to your financial disclosure, please include your updated statement in your cover letter.

To enhance the reproducibility of your results, we recommend that if applicable you deposit your laboratory protocols in protocols.io, where a protocol can be assigned its own identifier (DOI) such that it can be cited independently in the future. For instructions see: <http://journals.plos.org/plosone/s/submission-guidelines#loc-laboratory-protocols>

Please include the following items when submitting your revised manuscript:

A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). This letter should be uploaded as separate file and labeled \'Response to Reviewers\'.A marked-up copy of your manuscript that highlights changes made to the original version. This file should be uploaded as separate file and labeled \'Revised Manuscript with Track Changes\'.An unmarked version of your revised paper without tracked changes. This file should be uploaded as separate file and labeled \'Manuscript\'.

Please note while forming your response, if your article is accepted, you may have the opportunity to make the peer review history publicly available. The record will include editor decision letters (with reviews) and your responses to reviewer comments. If eligible, we will contact you to opt in or out.

We look forward to receiving your revised manuscript.

Kind regards,

Noreen J. Hickok, Ph.D.

Academic Editor

PLOS ONE

Additional Editor Comments (if provided):

I am sorry, but I still ask you to expand your Conclusions/Discussion section. In your introduction, you state,

\"We previously reported that on the penis both the density of specific anaerobic bacterial genera

67 and local levels of pro-inflammatory cytokines are associated with increased risk of HIV-1

68 seroconversion in uncircumcised men \[5, 6\]. Additionally, the abundance of anaerobic genera

69 on the penis correlates positively with local concentrations of these cytokines \[5\]. One possible

70 interpretation for these findings is that anaerobic bacteria increase HIV-1 risk by driving penile

71 inflammation. Mucosal inflammation is a demonstrated risk factor for cervico-vaginal HIV-1

72 acquisition, and is associated with an increased number and relative susceptibility of HIV-1

73 target cells in the mucosa \[7, 8\], altered dendritic cell sampling \[9\], and decreased epithelial

74 barrier function \[10, 11\].

75 An epidemiologic study showed that a larger foreskin surface area is also associated with an

76 increased risk of HIV-1 seroconversion \[12\]. Since coverage of the glans on the non-erect penis

77 is variable and dependent on foreskin size, a deeper foreskin fold from a larger foreskin could

78 result in a less aerobic environment that might preferentially promote anaerobic bacterial growth

79 and induce inflammation. However, it has not yet been explored if foreskin size is associated

80 with penile microbiome composition and local inflammation.\"

I ask that you indicate any weaknesses in your study as well as putting these studies into the context of the other studies that you have cited. Some explanation of what they found and what you found, other than it is not what you found, is needed. Please expand this section so as to increase its relation to the publications in the field.

\[Note: HTML markup is below. Please do not edit.\]

Reviewers\' comments:

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files to be viewed.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email us at <figures@plos.org>. Please note that Supporting Information files do not need this step.

10.1371/journal.pone.0234256.r006

Author response to Decision Letter 2

21 May 2020

We have significantly expanded the discussion, and hopefully have now placed our findings within the context of previous publications in the field (lines 156 -- 170). We have also included a section detailing what we believe to be the two most important limitations of our study: the lack of direct measurements of (i) depth of foreskin fold, and (ii) HIV target cell density (lines 182 -- 192). To our knowledge, no other publications have previously investigated the relationship between foreskin size (or fold depth) and penile microbiome composition or penile immune outcomes.

10.1371/journal.pone.0234256.r007
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Hickok
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Academic Editor

© 2020 Noreen J. Hickok
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Creative Commons Attribution License

, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.
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Dear Dr. Prodger,

We are pleased to inform you that your manuscript has been judged scientifically suitable for publication and will be formally accepted for publication once it complies with all outstanding technical requirements.

Within one week, you will receive an e-mail containing information on the amendments required prior to publication. When all required modifications have been addressed, you will receive a formal acceptance letter and your manuscript will proceed to our production department and be scheduled for publication.

Shortly after the formal acceptance letter is sent, an invoice for payment will follow. To ensure an efficient production and billing process, please log into Editorial Manager at <https://www.editorialmanager.com/pone/>, click the \"Update My Information\" link at the top of the page, and update your user information. If you have any billing related questions, please contact our Author Billing department directly at <authorbilling@plos.org>.

If your institution or institutions have a press office, please notify them about your upcoming paper to enable them to help maximize its impact. If they will be preparing press materials for this manuscript, you must inform our press team as soon as possible and no later than 48 hours after receiving the formal acceptance. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information, please contact <onepress@plos.org>.

With kind regards,

Noreen J. Hickok, Ph.D.

Academic Editor

PLOS ONE

Additional Editor Comments (optional):

Reviewers\' comments:

10.1371/journal.pone.0234256.r008
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Academic Editor

© 2020 Noreen J. Hickok

2020

Noreen J. Hickok

This is an open access article distributed under the terms of the

Creative Commons Attribution License

, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.
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Foreskin surface area is not associated with sub-preputial microbiome composition or penile cytokines.

Dear Dr. Prodger:

I\'m pleased to inform you that your manuscript has been deemed suitable for publication in PLOS ONE. Congratulations! Your manuscript is now with our production department.

If your institution or institutions have a press office, please let them know about your upcoming paper now to help maximize its impact. If they\'ll be preparing press materials, please inform our press team within the next 48 hours. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information please contact <onepress@plos.org>.

If we can help with anything else, please email us at <plosone@plos.org>.

Thank you for submitting your work to PLOS ONE and supporting open access.

Kind regards,

PLOS ONE Editorial Office Staff

on behalf of

Dr. Noreen J. Hickok

Academic Editor

PLOS ONE
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